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Abstract

Injecting CO: into shale reservoirs can effectively improve the recovery rate of shale gas. However,
most existing studies focus on the competitive adsorption behavior of different gas components,
and lack research on the replacement effect under high-pressure CO: injection. Therefore, a high-
pressure CO: injection experiment was conducted on columnar samples. The results show that: (1)
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Through the isothermal adsorption experiments of different single-component gases, the adsorp-
tion capacity of the experimental sample for CO: is stronger than that for CH4, and it is feasible to
use the CO: injection replacement process in this block. (2) After CO: injection, the competitive ad-
sorption of CH4 and CO: will cause the pressure in the sample chamber to decrease. The greater the
pressure difference before and after adsorption equilibrium, the better the effect of CO: injection
replacement. (3) By studying the influence of different influencing factors on CO: replacement, it
was found that the core permeability, TOC content and fracturing fluid retention are proportional
to the value.
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1. 5|8

REBREFFEEMICEREIE, BT ICEEARL RBRRER[1] (2], FELIEAT KMRERE A
B A= B JI[3]-[5]. BRAEERG, SOFmHiln S, Fr= i, KBRS (5] [6],
M DLIK BT 0 R RO, DRI v 5 A R 38 o DU UR O AR G AR

TUASAE TUE 2 IR AR S B W S A S AW, PSSk s 2 G S wRE
1 20%~85%, Joidil i I B He AW TR (7] (8], Ane] 45 3 30 43 W B A UM R R HH R, AR
TSR LA S . AT RERM, A COs &M TUA RIS & — TR A AT AR, E
WA B EE R COs 35 TUE SRR AT AT T R E R SEIR 7T . 18 S5 IR R PR S0 . A g3k
v T BLRN[9]-[11]55 Z FhafF 7L F B H TUSA AT COo IR BE /758 T CHa, ¥ COTEANTUE G Z fE
25 CHy 73 1 384 VUG FEFUR TR WAL 50, T8 R385 IR B 5 B 48 R RO AS CHLG [12]-[17]. FFH BT
CHs ¥ 8l REUS 2 KT CO, T BARE, COx FEFLIRT IE B 2T RIG ZORIKE, AR T4 m i
HAOCRIE.

LA BB TT 2 5150 T AN\ AR 2 48 DUA R T I Se 5+ AT N R TE, (BRAESLRRAE T CHy 218
ZIRAFAEE)Z T, COy 2 FBHENN, A B IF AR Z GO, PRIA SR S5 IR O &
AT, Bl CO, R EIEN, FHEEENHTE CO, MBHZUR, RNIUESIHHEHIE CO HE M RICE I
LR AR o
2. SRHRSHE
2.1. SELGHEAR

S T4 FH 1 0 326 FH DY 1 S AR M X (A RS2 A DU, D FLBRBETE 2.98%~5.50% 2 (7], &
EHRAE 0.0315~0.8496 mD 2 [i], TOC & &AE 3.13%~5.10% [8], FTfi A i TR 24BN B3 BT F K JE TR 2
W SEIE Y)W S AL IS 3 0T R 2 E 01 3 p AMIGIR 220U, 22 A s R 1 s,
IR AR/t 2 an R 18] 2 Fos e PR I A EE R AR, SR s a e A E, &H
DR .
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Figure 1. Whole-rock mineral analysis results of the sample
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Figure 2. Low-temperature nitrogen adsorption/desorption curves of experimental samples
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Figure 3. Adsorption capacity of shale core for CO2 and CHa
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Table 1. Fitted Langmuir parameters of CO2 and CH4
3= 1. #1& /0 CO2 A CH4 BY Langmuir 23]

LS Vi (cm3/g) P (MPa) R2
CHa4 1.527 11.058 0.996
CO> 2.038 6.092 0.998
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Figure 4. Pressure difference caused by COz injection into cores with different permeabilities
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Figure 5. Composition of free gas after COz injection in cores with different permeabilities
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Figure 6. Pressure difference caused by CO: injection into cores with different TOC contents
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Figure 7. Composition of free gas after COz injection in cores with different TOC contents
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Figure 8. Pressure difference after CO: injection at different fracturing fluid retention rates
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Figure 9. Proportion of gas components in free gas at different fracturing fluid retention rates
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